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R4Humans are well used to 
appreciating the beauty of 
flowers, and breeding them to 
heighten their attractions but we 
remain largely ignorant of their 
seeds, something that can also 
be of stunning beauty, although 
often on an microscopic scale. A 
new book, Seeds: Time Capsules 
of Life, hopes to help redress this 
perception and raise awareness 
of conservation issues at a time of 
unprecedented pressure on plant 
stocks.
The history of plant life on land 
extends back almost 600 million 
years and, across that great span 
of time, the origin of the seed 
stands out as one of the key 
A new book reveals the 
extraordinary forms of the seeds 
of many plants, often adapted to 
disperse their parent species. 
Generation gains innovations that allowed plants to expand and diversify across the 
Earth’s surface. Provisioned with 
food reserves, and with the ability 
to lie dormant before producing 
the next generation, seeds 
endowed plants with the capacity 
to survive temporary hardships 
and created new opportunities 
for plants to move from place 
to place. Every seed is a time 
capsule that adds to  
the resilience and mobility of 
the life cycles of plants: two 
properties that have had profound, 
long-term effects on the evolution 
of life on the planet.
In a new book, Robert Kessler 
and Wolfgang Stuppy provide 
a lively account of seeds and 
their significance, while at the 
same time illuminating their 
beauty and diversity through 
a series of stunning images. 
The intricacy of these exquisite 
natural forms often only seen at 
a microscopic scale, “highlights the extraordinary creativity of 
nature, and at the same time it is 
a reminder of how little we truly 
understand about the structure, 
biology and ecology of even 
the most common plants”, says 
botanist, Sir Peter Crane.
Over the broad sweep of 
evolutionary time, the resilience 
of seeds, that same feature that 
helps plants survive the harshest 
cold, the longest droughts and 
the darkest of polar winters, 
has imparted a degree of inbuilt 
extinction resistance. In natural 
seed banks, seeds can survive 
for many decades. In the ideal 
conditions of man-made seed 
banks this can be extended for 
centuries. “The Millennium Seed 
Bank, and other seed banks 
around the world, already provide 
insurance against human-induced 
extinction for tens of thousands of 
different plants”, says Crane.  
“It is to be hoped that these efforts 
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What was it like being a woman 
in science at the beginning of 
your career? I entered graduate 
school at a transition point for 
American science. Prior to 969, 
the year I started graduate school, 
it was commonly known that many 
graduate programs had quotas for 
women students, and almost all of 
them offered admission only to a 
few each year. Just about the time 
I was applying to graduate school 
the draft lottery was instituted 
for the Vietnam War. With the 
lottery, many draft deferrals for 
graduate school disappeared, 
and men of my generation could 
no longer attend PhD programs 
to stay out of the army. (I believe 
that MD/PhD programs still were 
draft-deferable, and this greatly 
increased their desirability among 
men interested in research.)
The result of the change in 
draft laws was that the pool of 
men available for graduate study 
dropped, and programs found 
themselves offering more places 
to women. My class, consisting 
of 3 women out of 30, created a 
hubbub when we arrived at UCSD 
in the fall of 969 (the year before 
there were two women out of 30). 
The furor lasted a few weeks, and 
by the end of our first year, both 
male and female students had 
settled into labs, and graduate 
admissions at UCSD (and virtually 
all other programs around the 
country) went from being almost 
exclusively male to approximately 
50:50 within a period of 2–3 years. 
If you had asked me at the 
time, whether I had ever been 
discriminated against for being 
female, I would have answered 
no. I had a PhD thesis advisor 
who provided everything I needed 
to do my work, including the 
freedom to do what I wished. 
Other faculty members, both at 
UCSD and elsewhere gave me 
substantive technical advice and 
encouragement. That said, many 
years later, when I look back at 
those years with the optics of 
present politics, I recall numerous 
occurrences that today would be 
considered totally unacceptable, 
but at the time didn’t faze me. 
For example, one of my first year 
rotation advisors made a habit 
of coming over to where I was 
working and telling me I should 
quit graduate school and get 
married and have six babies. After 
the 20th or so lecture of this type, 
I told him I was spending the 
rest of my rotation in the library, 
because it was clear he didn’t 
want me in his laboratory. But it 
never crossed my mind to take his 
comments seriously; I just thought 
he was a jerk. 
Many of us who started during 
those years have similar stories, 
and we maneuvered around the 
‘jerks’. I was lucky, because UCSD 
was then a young institution, and 
the faculty who were attracted 
by the challenge of building a 
new institution were open to 
change. It has now been more 
than 35 years since I started 
graduate school in a gender-
balanced class and I have lost 
patience with the persistence of 
underrepresentation of women. I 
do not find meeting rosters with 
all-male speakers acceptable, 
regardless of how well-meaning 
and clueless the organizers might 
be. I don’t like doing so, but I 
force myself to make a fuss with 
meeting organizers, reminding 
them that all-male speaker lists 
send a terrible message to the 
young women and men in the 
audience. 
What drew you to seek 
collaborations with 
theorists and to the field of 
computational neuroscience? 
As a graduate student working 
on small circuits, I noticed that 
I couldn’t think about what was 
happening to the individual 
neurons in the circuit except in so that the creativity of millions  
of years of plant evolution is  
not irreplaceably lost during  
our own short tenure on this 
planet.”
Given the urgency of current 
environmental concerns, 
engaging the public in the 
conservation of plants has to be a 
priority for any scientist interested 
in the variety of plant life, he says. 
It is therefore central to the work 
of the Millennium Seed Bank 
and the Royal Botanic Gardens 
Kew. “The creative partnership 
between artist and scientist in 
this book stimulates us to want 
to know more about seeds and 
how they work,” says Crane. “The 
creative partnership between 
artist and scientist in this both 
stimulates us to want to know 
more about seeds and how they 
work,” he says. “I hope that it 
encourages us to see the glory of 
Nature and to do what we can to 
ensure its survival in the future”, 
he says.
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In the pink: The seeds of the corn-
cockle (Agrostemma githago, flower 
shown here) have no obvious adapta-
tion to a particular mode of dispersal 
but show an intricate surface pattern.
